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9 0)7 J- KUffic*; - KJgffiA'&ezsftfcy-r *- 
K #-f 4 c i: i: f ^.^iBjRcoSiBBm I «S tz ii 
Iff 2 J5IEI?© yy»KX?-FH — o 

Css*«5 3 flJitB-^-r y x?©p«y- wm-yt&'&ij 

sy-hc*y-KSBi'8f«iSh. yx? 
co* y - K WttC 7 / - Kl«4<««Snfc/'f *- K 

«»2«E«©y y v y w-„ 

ft, A>^K^^ 'J ^ ? ©Ngy- hi: 3 u ? Sfitfgf 
ffi**«»Sftfc»l©NPH7* h h^ys?***:, 

-< 'j zfvpmy- h c=i u^^^a^segsft, 

S+J-'T y X*©*y- KTSffitfx* y ft 
fctg2©NPN7:t h h 5:/S>;**fc*:#U K7*hh 
5 x * t [§l-©###lfe3fc3?-f -c 
SgBrt * c i: £4#2S t tiSM*©!!^ 1 « ft Wt 

m2m&mcov y * k^t-f y u- „ 

?©7/- KMCx?> ?Sffi*^«?SftfcNPM7* 

Kxf-h y i — o 

Haxmsi mJE^-f yx*©p®y-h 

ffiV- U^mffitfJKttSft, i>oRf^j7^ 

y- K«ff*<x S » *Sffi#gelfg;*ftfcNPN:7 * h 

#S^£|BJ-©¥£&&:ft£7-c?Kllrra Z £ *&&£ 
-r^#tftS*©ffiH^l^Sfcf±»2«E«cDy y v K 

^f- h y u-„ 

[S&:*^9] BtTEX-f y *->y$^tt, DMOSFETabSl^ 
ttUHOSFET-e^fSSn, Ay *y- h «ffi£r y-Xfcffi 

s c l tz z £ z&m t r * isa^ i m& 
?>M83ga-c©v>-rft^ ugE«©y y v Kxr-h y 
u-. 

l, **©y- hmffi&tfy-7,^ffi%e«JSMfcu # 
*© K u-< vsffifcAffita&cg&gs-rs «fc -5 C Ifcri; 
&4#?att-£#fm#©eB2&9iSE8t©y y y kxt 
— n y u — « 

[19*^1 1] x>f yy^ySf^at/^Stt^Jf?© 
PW&*Wil>rfta>-;S£l&W^9©£-t©3g^£ 
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»i JH^e>sJiiojB*-c©VN-rft*> iJREffiwy y y kx 
f-- h y u-„ 

C28#« l 2] -r^Tojg^^ft^*^© 1 ->o>* 
y y _tc:Si« Lfc c: i: Zft&tT 5**ff 2&#©ffiHS& 1 

«*»e»»u^sx'©^-rft*M«ieiR©y y y k*t- 
h y u-. 

tmafl:SftTV>a 3 i: Sr4$i5i:r4»^IS*©eB^ 
1 « A^?> SB I2« * "C © V % 1* ft 1 ^E «© V y » K X x 

- h y u- # 
C^W©#«H^eSiW] 
^!6±©jfiJffl^SF 

#£W«y y y Kxf- h y w-cK-rsto-ejb 
XT- v y u-cM-rstw-cfes. 

2d? 

nolciy^yx^ v hjgMOSFET^^v^y 
y 9 Kx^-h y u-w^w^SfiS&^ruHc^-ro 
mmizm-r£~>iz. a^ss^-i - 1 p B itwiiDSftfcm 

£ECJ:0Sl7ty-Y*-K«r^ifl"S-B-5. -^©eil:, 3© 
^^©^iaCTfee^A^it, lil^Sf^-CabSMOSFET 

22©y- h«ffi23a^<y ^y- hmffi2ot, zayem 

« * »r J: 5 «fiE * l BJftlSft-5Cfc(iJ:0 H0SFET22^ * ^ 
LX. tii*i!a^7fiSei;4nfcft75leIgSSrPflC5Ci:{C 

3[-^A>t-M0SFET22©y- haffi23fe«J;t//<y ^y- h« 
®20©Ktr#iaufcS^ft«-r'5fc«)©Sc«S?S«:^ 
J5S-r5%j©T3fe5. dfttiO, H0SFET22t±, t7Lt 

5. 

ET=fefflV'>fcy y 9 Kxr- h y u-©«fiSwcab5* ? , 

SftTV^4 <> 

r©j:-5)tcs?si©y y y kxt- h y u-o>mi&m& 
mizmzmLT. awta, 
±i2©^t^a*, A^Jgtf 5 - 1 - i wc^ansftfc:* 

sFET4©y- hmsssi/y-xigffiewracflijns 

ft, DM0SFET4# * V L T , K U -< V Sffi 1 3- 1 3Pb1 \Z 
50 Sftfctfi>34S^-7C^«!L-Cft^lsl8S* { Wi;e>ft* B r 



^T?, DHOSFETfcli, -m.fcmOS'&ft1t)imb l 7>i?Z9 
(DOUBLE- DIFFUSED HOS FIELD EFFECT TRANSISTOR) "C 

-f U y •> 3 >^HOSFET (JFET-?t>|8? li-Cfc*) 261*, |aj 
SIC f&ft IT 4 * - F 2 *<H-r * * » Z ft&m.t>3i * 
25** ?> t « #£1177 fc <fc 5 m£E^ y- h 27C ((lija <* 

Slot, \£timo>x.>^>** y h^DM0SFET4©y- 
I- m & 5 *J J: V - X Sffi 6 IB! ® -< > tf - y V X 
CBfc<ftQ. *jem**^3-C^LfcmjE*^ *©* 

BBS ©*©^-©<$ C ffi fit2 1 S n T 5 C tfc^ 

T, ffi^fflCDx^^yx^ y hfi*DH0SFET4;&<:*V-f 3© 

c s r s s n * . 

»±r*«ffitt*<«e«, c©*, ^jem^sf-?25©«s 

ET26©y- h«»©«Wf**lSc«Sn, f-f/UfJ'aJ' 
J^M0SFET26 #*yr*«> :nCiO, ffi;t7ffl©DM0SFET4 
©y- h 5 ©gP»©«ffl* 5 &m3nDM0SFET4*«*7 u, 
AflTBIKa'HjM'lS. f^UyJ/a yjgH0SFET26©:* 

y i&mm n H©as*iHi8S owcnm&Kzuz Jt^a c 

/J* S V x J& , DK0SFET4A* *7T50CSt'5Wt *S f& 

813HC, 16*© V y FXr— h 'J U--eStS(HBS 
CJFET&ffl Ufc »•&©* 7^©^*^. JFETC-oVn 
Ttt, «TC t-^fciCf^ 7l/r>3 y^HOSFETi: Pi 

tt600jt/fst>@i£-e;g>*. 

Ja.±i6-<T £ ft J: -5 C, r ©«© V 'J >y F X r- h 'J 

*r, ^i2H©«^cfev>T&«ffl©is^-fcLt:» 

f^l'yfa y^MOSFET«rfflV>TV>*a<, £©ffijf££ 

fc&©#ftr.m6A<#3:-r*<> 

m*3e^-25Cmff l,ftl<>fc«>y -f 7 U v -> a >W 
M0SFET26tt*y LTV^o Z ©#S8t?Ay38r?- 1 - 1 
CSff*5»JtlDSlx5i:, yfe&m#S(5-? 3X1/25 \zmtg.u 
*<&*kf * f^l-yVa yjt*M0SFET26*<# y ttffi 

©fci&, 7fcjgayv#?3©aE«:> aJSfrst*,±^5r 

£:**-Cirftl\, 

^jgm^25«> Sft24Ciafl&£:flfEL-ft*<e>, rv7l< 
•y •> a y^M0SFET26©y- K27C:mffl : feS®-rSo x-f 

yuy> a yj^H0SFET26©y- b27\tM.t>Hi±=> y^y 
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©rtajffiSisvjasi24-c«fc$ 4o$^&»c «t o mE=fc±ir- 

Sit*. ^"C, «SI)J«f25C!)TO'f.(/l/yy3 
y JKH0SFET26© X U -y y a *- ;U FSEffiSr@^.T, t 1 -* 
y U y y 3 y^K0SFET26;&<* 7f5^"C, 

*fc, my7fflDM0SFET4*^7-T'5K»-<»(sI«!C, r-f 

y u y -y a y j^hosfet26© y— h ®ft\zwm$titz'8.m 

*«ffi*t24=&ii CTScmsn, X U y > * KWBEIft 
/(? Ti: ft e. ft ItntSTy' ^ y U y •> s yjg«0SFET26*^ y U 

3©J:^l3»l2ia©fi¥^CT-Ctt, *JtftC»fl*OX£ 

Sfc. fi^24tt, ±IH©J:-5CtUy7fflDM0SFET4©^-y 

mm*!?- < -rztztbtzftmnft-c&z z ti<ss l< , 

^, 4'K«Jft«gt<Bi:ft*ft«), Kfeg^SSfclfcO 

20 UAJ:©Pfl®/S©teC> ^12a©^-Ctt, y-ryi^-y 
-> a yj^M0SFETS:ffiS&-rSft:«>Cfc*»^jgay7S^25& 
itJUi: U tiBy7fflDM0SFET4©IB8(i©fc«>C{iii:^(±Slz: 
fcftV^ r©fc»^12a©«SfJ5SCtfc^®my7*^* { !^ 
»C!£l>Si:ftO, Mi5©5H4:fti>. 
nSA S:)»ftT ^ fc» ©#K 

±SEW)S^&«tt:-r^fca6, W^fflDHOSFE 

^©■y--f v x ? izmmiz F^b•5v^^i7* h h ^ 
y^x^sr^t*. 

f-h>; iy-©*iS«iJSrSiW-r*c 
»iHf±, ^^©^lwsiiEfj^^-riiigSEn?* 

•5. A^^l - lKCPPinsnfcmBECJ:*?, sidty 
4 *-F2#;&*rU Cl©SS*L.fc3tK:J:?J^jgmy7* 
■f 3C:e«**«^-r* 0 *L,T, *-f UX^8©W«S 

^n^ny^^-Fiiziof^^^bTytjeay?*^ 
3<z>mmzmm2iiT^2>o iec, jtjB^^-fscr 

xy*8©Nffiy- h^eisix, fttem^sf^s©* y 
-Fty-<*-Fi2©A7-Fi:©«ia/Sc, n 
9 8©pffiy- h^ffiiKsn-cv^-s. 

^LT, 'jx^8©ry-Ffc*v-Ki:*^ 
fl-?n, x^^^y M^DH0SFET4©y- h Sffi 5 S 

tfy-xaffiec^sn, dmosfet4* ? Lt N fu 

yaffit3-13WKSS8$nftaiy7iS9^7K:«^L.Xft 

J*Lh© V V -y KXf- h ') U-@?SCfeV%X, ^1213 
©®^-©y •< 7 U'y -> 3 yJ^M0SFET26©f^t5 0 c 
50 VX^8SrfflV>TV%-5ft«!), »?P!JfC^!lTLft«®fr*iV- 
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fc©. 7fcgm#&?3T#6±Lfc&m;JjKJ:.&7&?Sf[iy 
4 *- KIU 12£ii-^Ttfi:*7fflDHOSFET4©y- h 5 £fc 

II. 12©T KW*»&* V— Kfll^ncA { nSfc«>, */ 

-< m x ? 8©Niy- h , p^y- Ho©v>rji.t>aK 

K^MffLfc**, ?fc4gm?J3©££1gflE 
ttfr<fcS;5^ *V*-KU, 12*5 VX? 8 C 

iOffiMxy/w^^ > FDH0SFET4©y- hmflEtt, 

ry-f*-Kiu i2*«*7ttJgK:«t4. x©fcat>^-r 'J 
x*8©N®y-K pffiy-b©-i- ve-yvxa<# 

5v>«psy- h rxsn-5o y-h© 

&w.&m-z>b®g,izv-< u x* 8tt*vta. 
•9->c u x* 8 age ^rot©, -s*v-r 

St, 7/-K, *y- KM©mtfcaMVg&CT*<-5£ 

DM0SFET4©y- h 5 C STS^nfcS^tt, *-f'J^?8 
-= ta« ^ft'5SixDN0SFET4fi:*- 7t S. 
*B£©&m#tti::^TiB^*fcferF©SlKftS. 2 

-r. 

•&1]lR*i)K gB!SmcJ:0*58VgS (y^;J--K*V 
«ffi©2f&i:, <J X*©y- hfcHfj^faKAW 7X 

*<S^r«1=Sr*«)So ft&mTJ^tt. ^30C^"TJ:-5 

c 'yit/^ it- v <Dm?]fa , $.mv>4mm&. {-mm 

\z&<tobiriX\^Z>y-<*- K#tt) $3SI^ 

-sc, d0rac^a«sfEttJKj4.4x/A^e,*5 
o. 25 u a s c «'>-r * . 
— 2u ^w^^jes^jK^cDSfittSpFcofc*, x 

g "C8V £ « * * * © mffi T# 5 „ 

zvxyBzreHz ami \zfts<tz. Kg,m.j]ft 
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3 © @ e&ffi&SB! +> -f 'J x ? 8 © * yB$Pu), SU 
7Jffl X V /n V X .X y h DM0SFET4© y- h firraBfrrolfitf:* 

5? U ft 3R * "C ©JSCS ES8 ir Jt -5 * 7 B$|S1 c fcfc~t 4 i: . 
Iff 5 W \i*&W<DtB 2 ©f?iE0»J «rjjt-riel?Sia T$> S. 

ii(om»>e.. Nffiy- h \zm&znT\^tzy<<* 

®»rLfc<, SEoT, ^2 05I46CJTI±» A?30**IK:«i: 
^-f >) X9**>, *y —IS. Nffiy-hA^ 

^ntfy •< xcs?< ^c«*u ^oftboc, 

memu *aw©»3©niew«:^-rjHi?sa-efe 
*. ^lomew^e., pay- ^cs§«^si^-cv^fc^ 

li, Pffiy- h*<Nffiy- Hr^to^fcfcHtTm2C!)* 

8*1 o>%V&m-Q:<J>V^ if- KIU 12&NPN7 * h h 7 > 

-K«r. xS 9 i'txE^Sx.rSRL.TfeS. y* by 
5(7 -f KO-t-XIZtt. ^ie**5S?3fc|^«ir, 

w©[HiK-e«» y * h \-7>v*9\$, i6* { »3ty-i' 
*-K2t:*cJ:o*yt5. za>\s}16<Dftmi.* y* 

<£<> HffSK«fiSC*S.«-C*4. C©fcJ6, Ml— © 
^J6«lIfXj±-<. Ny-h, Py- h©jS»/W TX*«§5 
y -f Xtz»±^T5l< ^©f^O, tVfffi«g 

40 ^?*<t7t5;i:i:j:o, Ny- h st/py- h &m 
4 > hr-yyxoi*3. >j x^*«*yrs. *© 
R5, y * h h v >i?xftf*y? 4S-ei;, ^-x©* 
* y 7©i8«B$ra#ttVN.5fctf>, *y^K»i» ^©cf 

Sf8iatt» *sieg©^5©iii60ij«r^-r€©-cfeo . 

Sf4©*i6^Jir*3V>-c, Ngy- MzSMfcsnTVfcy 
*hh7V^7?feit, 'J x^©ry- Kfc^fcfi 
m*^©7 y- Ki:£!:gMgffiU Nffiy-httSS-Cy 

50 e-yyx©«®c Lfct©T'*s. m4<w&mmt.m 



(5) 

K©ft©#&C<}:«3, *y, 7ty?Z>Zt£.£0*M V 
Xy-;6<*7, tfyTSClfcCfrS. & 4 ©USE Writ"? 

s a< / -f xca 3 e. ess < tt. $> 0 

7y;;?4lt, tf-f yxy-©*y- Ki:^e«*^ 
?©*y--K*iK£*ttu p&y-Mi, js-rvtr- 

ryx©tM8K:Ufcfc©-C2>5. J»f£lS(3, 08&©#& /0 
S?tt, P«y- h*»N*y-HC|Efcofc*!tt"C, 84 

KC, *ISIB®iaB«:*9t{kLfc«&0Xff0l*BIH. 
«#RRLXtt91-r«. S&lOEItt, *&W<D& 1 ©§&6fc0U 
OGuttftfefM: Ufc«£©-a5©®fS©«®&^-r»iSj 

iu i2«, *n*n-sKb->y ay»i8cj:y#igAs/ 

C»*SHTV^. #**a-&«ttcl7tt, y a V 

Hl8E«fc 0 a y2S«19*€>JfcK#«<*-C^* 20 

©t, «jB*»*^"r«4-r**w*«««i9cy-^-r 

B;*7ffl.X.y/NyX;< y HDHOSFETCoV^te, £ffi© 

*fc, *l&A1H«*<fl:**»¥j*fl:©»£s ft**^ * 
*&C^Ttt. ^JtAS"; aVK#-C7A'3 

t77-f7, #?xe©£«*jiv*TfciBHrc& bo 

*• 

iyA^yy h^DMOSFET©*§£-C-^T©*IiliaiJS: 
ff o fc*«, Af^tr^«E "5 ftfe© JFETR t/MOSFET 

(MAtf, OHOSFET) *CoV%T 6*1 
5: fcttV-S Strifes. DMOSFETiltt, U* 

OHOSFET (U groove HOSFET) -C*-5 8 £fc, f^P 
y*>a yjE*©FETCoV>Tfc, h V-^CWttrf 

y K^f - h 'J U-tMCi*-C«5. 40 
&W©5»* 

JJLbKW LfcJ:-5C« *ftWCJ:*y «J y Kxf- h 
y U— tt, 'J7^fc, yV^-KabSV'tty* h h. 

miBii, *jw©y; y Kxf- h©ni?s©, mico 

S&2B]tt, *I6^C9V y y KXf- h y U-©3ill ©n 
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S*3Btt, #£18© y y y KXr- h y U-©*S I ©Jg 

&4Eltt, #4feW©y y y KXf- h y P-©«£ 1 ©31 
Sr5Btt, *JftH«E>y>j f KXr-h y U-©#2©S& 
»6Bltt, *ii©V 'J 9 KXf-h y U-©&3©5! 

»7Htt, *aw©v y y Kx^h y t--©f&4©§n 
Si90tt, *%w©v y » K^f- h y u-©$&6©sg 

SSlOBItt, 'J y KXf- h y U-©» 1 ©H 

JS«?©IhJJS &*8Hfc L. fctg£-©*8[sl!&©-a5©»T® £ 

leilBtt, S£3l5©y 'J y KXf- F y U-©S*«JJ&I°1 

^120tt, «*ffllHlBCJ:5V 'J y KXf - h *) 

»130tt, ^i2Bi-e^Lfc«e3fe©y y y KXf - h y V 
-©0FF^f©ift^&^-r EI "CafeS. 

I A#4Sf-f, 2 ajfey'-T^-K 

3 

4 x >/\ V X ^ >■ h J^DMOSFET 

5 xyAV^^V h^DMOSFET©^- h 

6 xy/\>^^ y hJ^DHOSFEToy-X 

7 m^ss^-, 8 y x^ 

9 +r-< y X^©Nffi-/- h 

10 y Xy-©PffiY- 1- 

II, 12 ^-f^-K, 13 xy/\>xy v hM)M0S 

FET© KMV 

15, 16 7* h h ^y ^x^ 

17 Jjusa®, is -g&<t-> 'J a yjg 

19 ^-MA^y =>yf8 

20 HOSFET© A«/ 

21 Jfitfc 

22 x y y\ y x p< v h OHOSFET 

23 xy^\yx^ y h JB*M0SFET©y- h 

24 fist, 25 jtem**^ 

27 ? 4 7*Uy 5^3 y^M0SFET©y- h, 28 tfl* 
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■I 1 I I t t » f 1— 
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